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Survey on the Trend of Cleaning and Decontamination 
Technologies for Nuclear Plants 
Katsunori ABE†,  Masaru OHTA†† and Manabu SATOU††† 
 
ABSTRACT 
   The cleaning  and decontamination methods  have been developed and improved as basic technologies in 
various industries. These technologies are very important in nuclear industries to clean parts and materials 
of plant components, to remove  radioactive materials from contaminated components and to manage 
properly radioactive wastes. They are nessesary not only for operation and maintenance of nuclear plants 
but also for decontamination of decommissioned plants.  
   The cleaning technologies in fabrication industries are explained through basic references in this article. 
The cleaning technologies for nuclear plants and the decontamination of decommissioned plants are also 
surveyed by related references, including the decontamination report of FUGEN reactor. The recent 
development of decontamination technologies using laser and arc-plasma is also summarized. 
   The possible R&D issues for cleaning technologies based on the various engineering technique at 
Hachinohe Institute of Technology is introduced.  
 
Key Words: cleaning technology, decontamination, nuclear plants, radioactive materials  
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1. ࡣࡌࡵ࡟ 
 Ὑίᢏ⾡ࡣከࡃࡢ⏘ᴗ࡟㛵ࢃࡿᇶ♏ᢏ⾡࡜ࡋ
࡚㛤Ⓨ࣭ᕤኵࡉࢀⓎᒎࡋ࡚ࡁࡓࠋཎᏊຊࣉࣛࣥ
ࢺ࡟࠾࠸࡚ࡣ㸪ᶵჾ࣭㒊ရ࣭ᮦᩱࡢ୍⯡ⓗ࡞Ὑ
ί࡟ຍ࠼࡚㸪ᨺᑕᛶ⏕ᡂ≀ࡢ㝖ཤ࠶ࡿ࠸ࡣᨺᑕ
ᛶᗫᲠ≀ࡢ㐺ṇ࡞⟶⌮࡟㛵㐃ࡋ࡚≉࡟㔜せ࡞ᢏ
⾡࡛࠶ࡿࠋࣉࣛࣥࢺࡢ㐠㌿࣭ಖᏲ࡟㛵ࢃࡿࡔࡅ
࡛࡞ࡃ㸪ࡑࡢᗫṆᥐ⨨࡟ࡶ㛵㐃ࡍࡿ㝖ᰁᢏ⾡࡜
ࡋ࡚㔜どࡉࢀ࡚࠸ࡿࠋ㐠㌿ಖᏲ࡟࠾࠸࡚ࡣ㸪స
ᴗ᫬ࡢ⿕ࡤࡃࡢపῶ࡟኱ࡁࡃ㛵ࢃࡾ㸪ࡲࡓᗫṆ
ᥐ⨨࡟࠾࠸࡚ࡣᨺᑕᛶᗫᲠ≀ࡢ㐺ṇ࡞௙ศࡅ࡜
పῶ࡟㈉⊩ࡍࡿ࠿ࡽ࡛࠶ࡿࠋ 
ᮏሗ࿌࡛ࡣ㸪ࡲࡎὙίࡢ୍⯡ⓗ࡞᪉ἲ࡜〇㐀
ᴗ࡛⏝࠸ࡽࢀࡿ㝖ᰁᢏ⾡࡟ࡘ࠸࡚ᴫほࡋ㸪ཎᏊ
ຊࣉࣛࣥࢺࡢὙίฎ⌮ᢏ⾡࡟ࡘ࠸࡚㸪ᇶᮏⓗ࡞
  ᖹᡂ 23ᖺ 2᭶ 28᪥ཷ⌮ 
  ͊ ඵᡞᕤᴗ኱Ꮫ࢚ࢿࣝࢠ࣮⎔ቃࢩࢫࢸ࣒◊✲ᡤ࣭ᩍᤵ 
 ͊  ͊ ᕤᏛ㒊ᶵᲔ᝟ሗᢏ⾡Ꮫ⛉࣭ㅮᖌ   
͊͊ ͊ ᕤᏛ㒊ᶵᲔ᝟ሗᢏ⾡Ꮫ⛉࣭෸ᩍᤵ 
̶ 46 ̶
八戸工業大学エネルギー環境システム研究所紀要　第 9巻
ᩥ⊩࡟ࡼࡾせⅬࢆㄪᰝࡋࡓࠋ 
ḟ࡟ཎᏊຊࣉࣛࣥࢺࡢ㝖ᰁᢏ⾡࡜ࡋ࡚ࡣ㸪㏆
ᖺ㔜せᛶࡀቑࡋ࡚࠸ࡿᗫṆᥐ⨨࡟ಀࡿᢏ⾡ࡢ⌧
≧ࢆᇶᮏⓗᩥ⊩ࡼࡾㄪᰝࡋࡓࠋᗫṆᥐ⨨࡛㐺⏝
ࡉࢀࡿ୺࡞㝖ᰁᢏ⾡ࢆゎయ๓ᚋࡢᑐ㇟࡜᪉ἲ࡟
ࡘ࠸࡚ᩚ⌮ࡋ㸪ලయ౛࡜ࡋ࡚ཎᏊ⅔ࠕࡩࡆࢇࠖ
ࡢᏳ඲ᛶᐇドヨ㦂࠾ࡼࡧࢥࣥࢡ࣮ࣜࢺࡢ㝖ᰁᢏ
⾡ࢆྲྀࡾୖࡆࡓࠋ 
ࡉࡽ࡟᭱㏆ࡢ㝖ᰁᢏ⾡㛤Ⓨ࡜ࡋ࡚㸪࣮ࣞࢨࡸ
࢔࣮ࢡࣉࣛࢬ࣐ࢆ⏝࠸ࡿ᪉ἲ࡟ࡘ࠸࡚≉ᚩ࡜୺
࡞㐺⏝౛࡟ࡘ࠸࡚ㄪᰝࡋࡓࠋ 
௨ୖࡢㄪᰝ࡟ࡘ࠸࡚ࡣᩥ⊩ࡢ⾲⌧ࢆ࡛ࡁࡿࡔ
ࡅᢤ⢋ࡋ࡚ᘬ⏝ࡋࡓࠋ᭱ᚋ࡟㸪ඵᡞᕤᴗ኱Ꮫ࡟
࠾ࡅࡿᕤᏛᇶ┙◊✲࡟ᇶ࡙ࡃὙίᢏ⾡㛤Ⓨࡢྍ
⬟ᛶ࡟ࡘ࠸࡚ࡲ࡜ࡵࡓࠋ 
2. ᇶ♏ᢏ⾡࡜ࡋ࡚ࡢὙί 
2.1  Ὑίᢏ⾡࡟㛵ࡍࡿ୍⯡ⓗ࡞ศ㢮 
ࡓ࡜࠼ࡤ㸪㸯㸷㸷㸴ᖺ࡟Ⓨ⾜ࡉࢀࡓࠕ᭱᪂Ὑ
ίᢏ⾡౽ぴ࡛ࠖࡣὙίࡢᇶ♏࡜ᛂ⏝ᢏ⾡࡟ࡘ࠸
࡚⥲ྜⓗ࡟࡜ࡾࡲ࡜ࡵࡽࢀ࡚࠸ࡿ1)ࠋΎί᪉ἲࢆ
኱ูࡍࡿ࡜㸪ḟࡢࡼ࠺࡟୍⯡ⓗ࡟ศ㢮࡛ࡁࡿ࡜
ࡉࢀ࡚࠸ࡿࠋ 
(1)໬ᏛⓗΎί 
⁐๣㸪࢔ࣝ࢝ࣜ㸪㓟࡞࡝ࢆ⏝࠸࡚ởࢀࢆ㝖
ཤࡍࡿ᪉ἲ࡛㸪⁐ゎᛶࢆ฼⏝ࡍࡿࡶࡢ㸪Ύί
ᛶࢆ฼⏝ࡍࡿࡶࡢ㸪໬Ꮫ཯ᛂࢆ฼⏝ࡍࡿࡶࡢ
ࡀ࠶ࡿࠋ 
(2) ≀⌮ⓗࡲࡓࡣᶵᲔⓗΎί 
≀⌮ⓗࡲࡓࡣᶵᲔⓗΎί࡟ࡼࡗ࡚ởࢀࢆ㝖
ཤࡍࡿ᪉ᘧ࡛࠶ࡿࠋ 
ᩥ⊩1)࡛ࡣ㸪Ὑί᪉ἲࢆ኱ูࡋ࡚㸲ࡘ࡟ศ㢮ࡋ
࡚ẚ㍑ࡋ࡚࠸ࡿࠋࡇࢀࡽ㸲ࡘࡢ᪉ἲ㸪ࡍ࡞ࢃࡕ
⁐ゎᛶ฼⏝㸪Ύίᛶ฼⏝㸪໬Ꮫ཯ᛂ฼⏝㸪ᶵᲔ
ⓗ᪉ἲ㸪ࡢࡑࢀࡒࢀ࡟ࡘ࠸࡚㸪ᆺᘧࡲࡓࡣ౑⏝
ᮦᩱ㸪᪉ἲ㸪⏝㏵㸪฼Ⅼ㸪ḞⅬ㸪⿦⨨ᮦᩱࡀල
యⓗ࡟グ㏙ࡉࢀ㸪⾲࡟ࡲ࡜ࡵࡽࢀ࡚࠸ࡿࠋ 
 
2.2  〇㐀ᴗ࡛⏝࠸ࡽࢀࡿὙίᢏ⾡ࡢ≉ᚩ࡜ㄢ㢟 
2.2.1 Ὑί᪉ἲࡢ≉ᚩ࡜␃ពⅬ 
〇㐀ᴗ࡟࠾࠸࡚ࡣ㸪✀ࠎࡢᑐ㇟࡟ᑐࡋ࡚㐺ษ
࡞⿦⨨࡜Ὑί๣ࢆ⏝࠸࡚⾲㠃Ὑίࡀᐇ᪋ࡉࢀ࡚
࠸ࡿࠋࡑࢀࡽࡢ᪉ἲࡢ≉ᚩ࡜␃ពⅬࡀᩥ⊩2)࡟ᩚ
⌮ࡉࢀ࡚࠸ࡿࡢ࡛㸪ཧ⪃ࡲ࡛࡟⾲1࡟ᢤ⢋ࡋࡓࠋ 
Ὑίᾮࡀ᭷ຠ࡟స⏝ࡍࡿࡼ࠺࡟✀ࠎࡢ᪉ἲࡀ
⾲ 1  Ὑί᪉ἲࡢ≉ᚩ࡜␃ពⅬ 2) 
᪉ἲ㻌 ≉ᚩ㻌 ␃ពⅬ㻌
㉸㡢ἼὙί㻌
䜻䝱䝡䝔䞊䝅䝵䞁䛾స⏝䛷Ὑί䛩䜛䚹㻌
ᶵᲔⓗ䛻๤㞳䠈Ὑίᾮ୰䛻⁐ゎ䜎䛯䛿ศᩓ䛥䛫䜛䚹㻌
ᦂື䛥䛫䛶Ὑί䛾ᆒ୍໬䜢ᅗ䜛䚹㝜䛻䛺䜛㒊ศ䛿ຠᯝ䛜ᙅ䛔䚹㻌
ᄇὶὙί㻌
䝫䞁䝥䛷Ὑίᾮ䜢ᒙ୰䛻ᄇὶ䛸䛧䛶౪⤥䛩䜛䚹㻌 」㞧䛺ᙧ≧䛾䜒䛾䛾พ㒊䛾Ὑίᛶ䛻㞴䛜䛒䜛䚹Ὑί๣䛻䜘䛳䛶䛿
Ἳ䛾Ⓨ⏕䛜㉳䛣䜛䚹㻌
ᦂືὙί㻌
䠄ᅇ㌿Ὑί䠅㻌
⿕Ὑί≀䜢ୖୗᕥྑ䛻 ᚟㐠ື䛥䛫䜛䛛䠈ᅇ㌿㐠ື䜢
䛥䛫䛶䠈Ὑίᾮ䛸䛾⃭䛧䛔᥋ゐ䜢㉳䛩䚹㻌
Ὑί≀䜢ᦂື䛥䛫䜛㐠ືᶵᵓ䜢ᚲせ䛸䛩䜛䚹㻌㻌
㻌
ᶵᲔᘧ㻌
᣺ືᨩᢾὙί㻌
ᵴෆ䛾Ὑίᾮ䜢㻟ḟඖⓗ㻌䛻⃭䛧䛟஘ὶᨩᢾ䛥䛫䜛䚹㻌㻌 Ὑί๣䛾≉ᛶ䛻ྜ䜟䛫䛶᭱㐺䛺᣺ືᩘ䜢㑅ᐃ䛩䜛䚹㻌
䝞䝤䝸䞁䜾㻌
Ὑίᾮ୰䛻䜶䜰䜢ศᩓᄇฟ䛥䛫䠈䛷䛝䛯ከᩘ䛾ẼἻ䛜
ᾮ୰䜢ୖ᪼䛩䜛ື䛝䛷ᾮ䛾ᨩᢾ䜢⾜䛺䛖䚹㻌
⿕Ὑί≀⾲㠃䛜␯Ỉᛶ䛾ሙྜ䛿ẼἻ䛜௜╔䛧䛶Ὑί䜢ጉ䛢䜛䚹ᨩ
ᢾຠᯝ䛿䛒䜎䜚኱䛝䛟䛺䛔䚹㻌
䝤䝷䝑䝅䞁䜾㻌
䝇䝫䞁䝆䜢ᅇ㌿䛥䛫䛶䠈Ὑίᾮ䜢䛛䛡䛺䛜䜙⿕Ὑί≀⾲
㠃䜢᧿䛳䛶Ὑ䛖䚹㻌
Ὑί㠃䛜ᖹᆠ䛷䛺䛔䛸ຠᯝ䛜Ⓨ᥹䛥䜜䛺䛔䚹≉ᐃ䛾㒊఩䜢㑅ᢥⓗ
䛻Ὑί䛩䜛䛾䛻᭷ຠ䛺ሙྜ䛜䛒䜛䚹㻌㻌
䝅䝱䝽䞊Ὑί㻌
పᅽ䛷䝜䝈䝹䛛䜙Ὑίᾮ䜢⁲≧䛻䛧䛶ᄇฟ䛥䛫䠈ᗈ䛔㠃
✚䜢ᑡ㔞䛾Ὑίᾮ䛷Ὑ䛔ὶ䛩㻌
పⓎἻᛶ䛾Ὑί๣䜢㑅ᐃ䛩䜛䚹ᘬⅆᛶ䛾䛒䜛Ὑί๣䛻䛿㐺䛥䛺
䛔䚹Ỉ⣔Ὑί䛾䝥䝺䝸䞁䝇䛻䜘䛟⏝䛔䜙䜜䜛䚹㻌
䝇䝥䝺䞊Ὑί㻌
䝆䜵䝑䝖Ὑί㻌
㧗䛔ᅽຊ䛷䝜䝈䝹䛛䜙Ὑίᾮ䜢㧗㏿䛷ᄇᑕ䛥䛫䛶Ὑί
㠃䛻ᙜ䛶䠈ở䜜䜢㝖ཤ䛩䜛㻌
Ὑίຊ䛜Ⓨ᥹䛥䜜䜛䛾䛿Ὑίᾮ䛾┤᥋ᙜ䛯䛳䛯䛸䛣䜝䚹䝡䞁䛾䜘䛖䛺
ᐜჾෆ㠃䜢Ὑί䛩䜛䛾䛻㐺䛧䛶䛔䜛䚹㻌㻌
⵨ẼὙί㻌
᭷ᶵ⵨Ẽ䜢จ⦰䛥䛫䛶௜╔䛧䛶䛔䜛ở䜜䜢Ὑ䛔ὶ䛩䚹㻌 ⿕Ὑί≀䛾 ᗘ䛿ప䛔᪉䛜䜘䛔䚹⇕ᐜ㔞䛾ᑠ䛥䛔⿕Ὑί≀䛻䛿㐺
䛥䛺䛔䚹㻌
┿✵Ὑί㻌
ᐦ㛢ᐜჾෆ䛾Ὑίᾮ䛻⿕Ὑί≀䜢ᾐₕ䛧䠈ᐜჾෆ䜢ῶ
ᅽ䛩䜛䛸⿕Ὑί≀䛾⊃䛔㝽㛫䛾✵Ẽ䛜⬺Ẽ䛥䜜Ὑίᾮ
䛜౵ධ䛩䜛䚹㻌㻌
ῶᅽ䠈ᖖᗉ䜢⧞䜚㏉䛩᪉ἲ䜢⏝䛔䜛䛣䛸䛜䛒䜛䚹㧗౯䚹Ὑίฎ⌮᫬
㛫䛿㛗䛟䛺䜛䚹㻌
㻌
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ᕤኵࡉࢀ࡚࠾ࡾ㸪⤌ࡳྜࢃࡏࡿ≀⌮ⓗᡭἲ࡟ࡼ
ࡾ␗࡞ࡿ≉ᚩࢆ᭷ࡍࡿࠋ≉࡟ᑐ㇟≀ࡢᙧ≧ࡸᖹ
ᆠᛶࡀຠᯝ࡟ᙳ㡪ࡍࡿሙྜࡀ࠶ࡿࠋ㉸㡢ἼὙί
࡛ࡣ㝜࡟࡞ࡿ㒊ศࡣຠᯝࡀᙅ࠸㸪ᄇὶὙί࡛ࡣ
พ㒊ࡢὙίᛶ࡟㞴ࡀ࠶ࡿ㸪ࣈࣛࢵࢩࣥࢢ࡛ࡣᖹ
ᆠ࡛࡞࠸࡜ຠᯝࡀⓎ᥹ࡉࢀ࡞࠸㸪࡞࡝ࡢⅬ࡟␃
ពࡍࡿᚲせࡀ࠶ࡿ࡜ࡉࢀ࡚࠸ࡿࠋ 
2.2.2 ⎔ቃၥ㢟ᑐᛂࡢᚲせᛶ 
≉ᐃ࢚ࢱ࣭ࣥࣇࣟࣥࡢၥ㢟࠿ࡽ㸪〇㐀ᴗ࡛ࡣ
ၟရࡔࡅ࡛࡞ࡃ〇㐀ࣉࣟࢭࢫ࡟࠾࠸࡚ࡶ⎔ቃ࡟
㓄៖ࡍࡿࡇ࡜ࡀ୙ྍḞ࡜࡞ࡗ࡚࠸ࡿࠋ≉࡟Ὑί
ᕤ⛬ࡢ⟶⌮࡟ࡘ࠸࡚ࡣ᪥ᮏ⏘ᴗὙί༠㆟఍࡟࠾
࠸࡚ホ౯ἲ࡞࡝ࡢㄪᰝ᳨࣭ウࡀ⾜ࢃࢀࡓࠋཧ⪃
ࡢࡓࡵ࡟㸪௦᭰Ὑί๣ࢆ౑⏝ࡋ࡞࠸ᢏ⾡࡜௦᭰
Ὑί๣࡟ࡘ࠸࡚㸪ᩥ⊩3)࡟ᇶ࡙࠸࡚せⅬࢆ⤂௓ࡍ
ࡿࠋ 
(1)௦᭰Ὑί๣ࢆ౑⏝ࡋ࡞࠸Ὑίᢏ⾡ 
⾲㸰ࡢࡼ࠺࡟㸪ᕤ⛬ࡢኚ᭦㸪ᮦᩱࡢኚ᭦㸪
ᾮయὙί๣ࢆ౑⏝ࡋ࡞࠸ᢏ⾡㸪࡟ศ㢮ࡋ࡚ᕤ
⛬ࡢᕤኵ࡜ලయ౛ࡀࡲ࡜ࡵࡽࢀ࡚࠸ࡿࠋὙί
๣ࢆ౑⏝ࡋ࡞࠸ᢏ⾡࡛ࡣ㸪⎔ቃ㈇Ⲵࡢᑡ࡞࠸
ࣈࣛࢫࢺᮦᩱࡀ㑅ࡤࢀ࡚࠸ࡿࠋ≉࡟㟁Ꮚ⏘ᴗ
࡛ࡣ≀⌮ⓗస⏝ࢆ⏝࠸ࡿὙίᢏ⾡ࡀ㔜どࡉࢀ
࡚࠸ࡿࠋ㟁ゎὙί࡛ࡣ㟁ゎᾮࡢ㑅ᢥ࡟ࡶὀព
ࡀᚲせ࡜ࡉࢀ࡚࠸ࡿࠋ 
(2)௦᭰Ὑί๣ࡢㄪᰝ 
⎔ቃ㈇Ⲵࡢᑡ࡞࠸௦᭰Ὑί๣ࡣࡑࡢ໬Ꮫⓗ
⤌ᡂࡀከᒱ࡟ࢃࡓࡗ࡚࠸ࡿࠋ࢜ࢰࣥᒙಖㆤᑐ
⟇⏘ᴗ༠㆟఍ࡀㄪᰝࢆ⾜ࡗ࡚ᢏ⾡ࢹ࣮ࢱࢆᩚ
⌮ࡋࡓ⤖ᯝࡀࡲ࡜ࡵࡽࢀ࡚࠸ࡿࠋ 
᪥ᮏ⏘ᴗὙί༠㆟఍࡟࠾࠸࡚ࡣ㸪௦᭰Ὑί
๣ࡢᚑ᮶ࡢศ㢮࡜ࡋ࡚㸪Ὑίᵴ࠾ࡼࡧࣜࣥࢫ
ᵴ࡟Ỉࢆ౑⏝ࡋ࡚࠸ࡿሙྜࢆ͆Ỉ⣔͇㸪Ὑί
ᵴ࠾ࡼࡧࣜࣥࢫᵴ୧⪅࡜ࡶỈࢆ౑⏝ࡋ࡞࠸ሙ
ྜࢆ͆㠀Ỉ⣔͇㸪Ὑίᵴ࡛ࡣỈࢆ౑⏝ࡋ࡞࠸
ࡀ㸪ࣜࣥࢫᵴ࡛Ỉࢆ౑⏝ࡍࡿሙྜࢆ͆‽Ỉ
⣔͇࡜ᐃ⩏ࡋ࡚࠸ࡿࠋ᪥ᮏ⏘ᴗὙί༠㆟఍࡛
ࡣࡉࡽ࡟ࡑࡢ⤌ࡳྜࢃࡏ࡟ࡘ࠸࡚ࡶ᪂ࡋ࠸ศ
㢮ἲࢆᥦၐࡋ࡚࠸ࡿࠋ 
 
3. ཎᏊຊࣉࣛࣥࢺࡢὙίฎ⌮ᢏ⾡ 
ཎᏊຊࣉࣛࣥࢺࡢὙί࡜ởᰁ㝖ཤ࡟ࡘ࠸࡚㸪
Ᏻ୰࡜➉⏣࡟ࡼࡾ1996ᖺࡈࢁࡲ࡛࡟ྛᅜ࡛࡜ࡽࢀ
ࡓᡭἲࢆྵࡵ࡚ᩚ⌮ࡉࢀ࡚࠸ࡿࠋࡑࡇ࡛⤂௓ࡉ
ࢀ࡚࠸ࡿ௦⾲ⓗ࡞⾲࡜せⅬࢆ௨ୗ࡟ᢤ⢋ࡋ࡚♧
ࡍ4)ࠋ 
3.1㝖ᰁࡢᚲせᛶ
ཎᏊຊⓎ㟁⅔ࡢ㐠㌿᫬㛫ࡀቑࡍ࡟ࡘࢀ࡚㸪ཎ
Ꮚ⅔୍ḟ෭༷⣔ෆ࡟ሁ✚ࡍࡿᨺᑕᛶ⭉㣗⏕ᡂ≀
㔞ࡢቑຍ࡜࡜ࡶ࡟㸪Ⅼ᳨ಖᏲ࡟࠿࠿ࢃࡿసᴗ⪅
ࡢᨺᑕ⥺⿕ࡤࡃ⥺㔞ࡢቑ኱ࢆ᮶ࡓࡋࡓࡓࡵ㸪ྛ
ᅜ࡜ࡶᨺᑕ⥺⿕ࡤࡃపῶ໬ᑐ⟇࡟ྲྀࡾ⤌ࢇ࡛ࡁ
ࡓࠋࡲࡓ㸪୙せ࡜࡞ࡗࡓཎᏊ⅔ࡢᗫṆᥐ⨨㸦ࢹ
ࢥ࣑ࢵࢩࣙࢽࣥࢢ㸧ࡢࡓࡵࡢ㝖ᰁࡢᚲせᛶࡀ⏕
ࡌࡓࠋ 
3.2ཎᏊ⅔ởᰁࢡࣛࢵࢻ࡜㝖ᰁࡢ㛵ಀ
ཎᏊ⅔୍ḟ෭༷⣔ෆ࡟⏕ᡂࡋ࡚ሁ✚ࡍࡿᨺᑕ
ᛶ⭉㣗⏕ᡂ≀ࡣࢡࣛࢵࢻ࡜࿧ࡤࢀ㸪ཎᏊ⅔୍ḟ
෭༷⣔⤫ᶵჾ࣭㓄⟶࿘㎶࡟࠾ࡅࡿసᴗ⪅ࡢᨺᑕ
⥺⿕ࡤࡃࢆཷࡅࡿᨺᑕ⥺※࡜࡞ࡗ࡚࠸ࡿࠋࡇࡢ
ᨺᑕ⥺⿕ࡤࡃࡢపῶࢆᅗࡾ㸪సᴗࢆࡋ᫆ࡃࡍࡿ
⾲ 2  ௦᭰Ὑί๣ࢆ౑⏝ࡋ࡞࠸௦᭰ᢏ⾡ 3) 
୺ศ㢮㻌 ᕤ⛬䛾ᕤኵ㻌 ලయ౛㻌
ᕤ⛬䛾ኚ᭦㻌 ๓ᕤ⛬䛾ኚ᭦㻌
㌿㐀䝍䝑䝥䛾౑⏝㻌
䝍䝑䝥䛾↓⤥Ἔຍᕤ
↝⣧ᕤ⛬䛾ྜ⌮໬
ᮦᩱ䛾ኚ᭦㻌
᪂୺ᮦᩱ䛾᥇⏝㻌 ₶⁥ᛶ㗰ᯈ㻌
᪂๪㈨ᮦ䛾᥇⏝㻌
↓Ὑί䝣䝷䝑䜽䝇㻌
㏿஝ᛶຍᕤἜ㻌
ᾮయὙί๣䜢㻌
౑⏝䛧䛺䛔ᢏ⾡
ᅛయ฼⏝䝤䝷䝇䝖㻌
䝗䝷䜲䜰䜲䝇䝤䝷䝇䝖㻌
ị⢏䝤䝷䝇䝖㻌
ᑠ㯏⃦⢊䝤䝷䝇䝖㻌
䝥䝷䝇䝏䝑䜽䝤䝷䝇䝖
䜴䜵䝑䝖䝤䝷䝇䝖㻌 㻌
≀⌮ⓗస⏝䛾฼⏝㻌
䝥䝷䝈䝬Ύί㻌
䝺䞊䝄Ύί㻌
㼁㼂䠋㻻㻟Ύί㻌
䜲䜸䞁䜶䝑䝏䞁䜾㻌
㟁ゎὙί㻌
㝜ᴟ㟁ゎὙί㻌
㝧ᴟ㟁ゎὙί㻌
䛭䛾௚㻌
┿✵Ὑί㻌
⇞↝㻌
㉸⮫⏺ὶయ㻌
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ࡓࡵ࡟㸪ཎᏊ⅔୍ḟ⣔⤫㓄⟶࣭ᶵჾෆ㠃࡟ሁ✚
ࡋࡓࢡࣛࢵࢻࡢ㝖ཤ࡟㸪୺࡜ࡋ࡚໬Ꮫ㝖ᰁࡀ⏝
࠸ࡽࢀࡿࠋ 
㝖ᰁᑐ㇟࡜࡞ࡿࢡࣛࢵࢻࡢᛶ≧ࡣ㸪㍍Ỉ⅔࡛
ࡶ୍ḟ෭༷⣔ᵓᡂᮦ㉁㸪Ỉ㉁᮲௳࠾ࡼࡧཎᏊ⅔
㐠㌿≧ἣ➼ࢆ␗࡟ࡍࡿἛ㦐ỈᆺཎᏊ⅔㸦BWR㸧
࡜㸪ຍᅽỈᆺཎᏊ⅔㸦PWR㸧࡛ࡣ኱ࡁࡃ␗࡞ࡿࠋ
BWRࡢ୍ḟ⣔ࡢ୺࡞ᵓᡂᮦࡣࢫࢸࣥࣞࢫ㗰࡜Ⅳ
⣲㗰࠾ࡼࡧࢪࣝ࢝ࣟ࢖࡛࠶ࡾ㸪୺࡜ࡋ࡚ࢫࢸࣥ
ࣞࢫ㗰ࡀ౑⏝ࡉࢀ࡚࠸ࡿࡓࡵ㸪ࢡࣛࢵࢻ⤌ᡂ࡟Fe
ࡀ80㹼90㸣ࢆ༨ࡵ࡚࠸ࡿࠋ୍᪉㸪PWRࡣ࢖ࣥࢥ
ࢿࣝ࡜ࢫࢸࣥࣞࢫ㗰࠾ࡼࡧࢪࣝ࢝ࣟ࢖࡛࠶ࡾ㸪
⵨ẼⓎ⏕ჾ㸦SG㸧ࡢఏ⇕ࢳ࣮ࣗࣈ࡟࢖ࣥࢥࢿࣝ
ࡀከࡃ⏝࠸ࡽࢀ࡚࠸ࡿࡓࡵ㸪Cr࡜Ni࡜࡛60㹼80㸣
ࢆ༨ࡵࡿࠋ 
ࡲࡓ୍ḟ෭༷⣔ࡢ㞺ᅖẼࡣ㸪BWRࡢ㓟໬ᛶ࡟
ᑐࡋ࡚㸪PWR࡛ࡣ㑏ඖᛶ࡛࠶ࡿࠋࢡࣛࢵࢻࡢ≉
ᚩࡣ⾲3࡟♧ࡍࡼ࠺࡟㸪BWR࡛ࡣ୺࡜ࡋ࡚࣐࣊ࢱ
࢖ࢺ㸪࣐ࢢࢿࢱ࢖ࢺ㸪ࢽࢵࢣࣝࣇ࢙ࣛ࢖ࢺ➼ࡢ
㕲࣭ࢽࢵࢣࣝ➼ࡢ㓟໬≀࡛࠶ࡿࠋࡇࢀࡽࡣ㓟໬
ᛶ㞺ᅖẼ࡛⏕ᡂࡍࡿࡓࡵFeࡣ࡯࡜ࢇ࡝ࡀ3౯ࡢ≧
ែ࡟࠶ࡿࠋ୍᪉㸪PWR࡛ࡣCrྵ᭷㔞ࡀBWR࡟ẚ
࡭࡚㧗࠸㓟໬≀ࡀ୺࡛࠶ࡿࠋ 
ᨺᑕᛶởᰁࡢ୺࡞᰾✀ࡣCo 60࡛㸪ࡇࢀࡽࡢ」
ྜ㓟໬≀⤖ᬗయ࡟ྲྀࡾ㎸ࡲࢀ࡚࠸ࡿࡓࡵ㸪㝖ᰁ
࡛ࡣࢡࣛࢵࢻࢆ⁐ゎ㝖ཤࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋ
ࢡࣛࢵࢻ୰࡛3౯ࡢ≧ែ࡛ᏑᅾࡍࡿFe㸪Ni㸪Crࡣ
㞴⁐ᛶ࡛࠶ࡿࠋ 
3.3௦⾲ⓗ࡞໬Ꮫ㝖ᰁࣉࣟࢭࢫ
໬Ꮫ㝖ᰁἲࡣ㝖ᰁ๣౑⏝⃰ᗘ㸯ZW㸣ࢆቃ࡟౽ᐅ
ୖ㸪⃰ཌ⁐ᾮἲ࡜⛥ⷧ⁐ᾮἲ࡟኱ูࡉࢀ࡚࠸ࡿࠋ
1960ᖺ௦࡟㛤Ⓨࡉࢀࡓ௦⾲ⓗ㝖ᰁἲ࡛࠶ࡿAP㸫
ACࡸAP㸫Citroxࡣ⃰ཌ⁐ᾮἲ࡛㝖ᰁຠᯝࡣ㧗ࡃ
ᚓࡽࢀࡿࡀ㸪኱㔞ࡢ㝖ᰁᗫᾮࢆ⏕ࡎࡿ࡜࠸࠺Ḟ
Ⅼࢆ᭷ࡋ࡚࠸ࡿࠋ1970௦༙ࡤ௨㝆࡟ࡣࡇࢀࡽࡢḞ
Ⅼࢆඞ᭹ࡍࡿࡶࡢ࡜ࡋ࡚㸪Can-Decon࡟௦⾲ࡉࢀ
ࡿ⛥ⷧ⁐ᾮ㝖ᰁἲࡀ㛤Ⓨࡉࢀࡓࠋ 
(1) 㑏ඖ⁐ゎ㝖ᰁἲ 
࠸ࡎࢀࡢ㝖ᰁἲࡶࢡࣛࢵࢻࡢ㑏ඖ⁐ゎ࡟ࡼ
ࡾᨺᑕᛶởᰁ≀㉁ࢆ㝖ཤࡍࡿࡶࡢ࡛㸪BWRࡢ
⣔⤫໬Ꮫ㝖ᰁ࡟ࡑࢀࡒࢀ༢⊂࡟౑⏝ࡉࢀࡿࡶ
ࡢ࡛࠶ࡿࠋ 
(2) 㓟໬㸭㑏ඖ㝖ᰁἲ 
ࢡࣛࢵࢻ୰ࡢCrྵ᭷㔞ࡢከ࠸PWRࡢ⣔⤫㝖
ᰁ࡟ࡣ 㓟໬๓ฎ⌮㸩㑏ඖ㝖ᰁ ࡢ஧ẁ㝵㝖
ᰁἲࡀ୺ὶ࡜࡞ࡗ࡚࠸ࡿࠋ  
3.4ཎᏊຊࣉࣛࣥࢺ࡛ࡢ㝖ᰁࡢᐇ⦼
(1) Ḣ⡿࡟࠾ࡅࡿᐇ᪋≧ἣ 
⡿ᅜ࡟࠾ࡅࡿ1990㹼94ᖺࡢ㛫࡟໬Ꮫ㝖ᰁࢆ㐺
⏝ࡋࡓཎᏊຊⓎ㟁ࣉࣛࣥࢺࡣ㸪BWR࡛38ࣉࣛ
ࣥࢺ㸪PWR࡛13ࣉࣛࣥࢺ㸪ྜィ51ࣉࣛࣥࢺ࡟
ཬࢇ࡛࠸ࡿࠋ 
(2) ᡃ ࡀᅜ࡟࠾ࡅࡿᐇ᪋≧ἣ 
a㸬 ⣔⤫໬Ꮫ㝖ᰁ 
ᡃࡀᅜ࡛ࡣཎᏊ⅔ࡢ୍ḟ⣔ࢥ࣏࣮ࣥࢿࣥ
ࢺࡢ໬Ꮫ㝖ᰁࡸ◊✲⅔࣭ヨ㦂⅔࡛ࡢ⣔⤫໬
Ꮫ㝖ᰁࡣ㸪࠿࡞ࡾ๓࠿ࡽ⤒㦂ࢆ✚ࢇ࡛ࡁ࡚
࠸ࡿࡀ㸪ၟᴗ⏝ཎᏊຊⓎ㟁⅔ࡢ୍ḟ⣔⤫໬
Ꮫ㝖ᰁࡢ⤒㦂ࡣ㸪ᮍࡔ᪥ࡀὸࡃ㸪Ḣ⡿ࡢࡼ
࠺࡟࣮ࣝࢳࣥ໬ࡍࡿࡢࡣࡲࡔඛࡢࡇ࡜࡜ゝ
࠼ࡿࠋࡇࡇ࡛ࡣ㸪஧୕ࡢᐇ⦼⤒㦂࡟ࡘ࠸࡚
㏙࡭ࡿࠋ 
1) ᪂ᆺ㌿᥮Ⓨ㟁⅔ࠕࡩࡆࢇࠖࡢཎᏊ⅔୍
ḟ෭༷⣔ࡢKD㸫203࡟ࡼࡿ⣔⤫໬Ꮫ㝖ᰁ 
2) ὾ᒸཎᏊຊⓎ㟁ᡤ1ྕ⅔෌ᚠ⎔⣔⤫ࡢ
CORDἲ࡟ࡼࡿ⣔⤫໬Ꮫ㝖ᰁ 
b㸬 ෌ᚠ⎔࣏ࣥࣉࡢ໬Ꮫ㝖ᰁ 
1) CORDἲ࡟ࡼࡿ෌ᚠ⎔࣏ࣥࣉ㸦PLR㸧ࡢ
㝖ᰁ 
2) ≛≅㟁ᴟ᥋ゐᘧ㑏ඖ㝖ᰁ࡟ࡼࡿPLR࣏ࣥ
ࣉࡢ㝖ᰁ 
⾲ 3 BWR࡜ PWRࡢ 1ḟ෭༷⣔࠾ࡼࡧࢡࣛ
ࢵࢻࡢ≉ᚩ 4) 
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3) TED㸫40࡟ࡼࡿࢥ࣏࣮ࣥࢿࣥࢺ㝖ᰁ 
c㸬 ≀⌮ⓗ࣭ᶵᲔ㝖ᰁ 
1) PWRࡢ⵨ẼⓎ⏕ჾ㸦SG㸧ࡢ㝖ᰁ 
2) ⮬㉮ᘧ㧗ᅽỈࢪ࢙ࢵࢺ࡟ࡼࡿ㓄⟶ෆ㝖
ᰁ 
d㸬 ࡇࢀ࠿ࡽࡢ㝖ᰁᢏ⾡㹙1996ᖺᙜ᫬ࡢグ
㏙㹛 
௒㎾ࡢ㝖ᰁࡣࡑࡢ኱㒊ศࡀసᴗ⪅ࡢᨺᑕ
⥺⿕ࡤࡃపῶᑐ⟇࡛࠶ࡗࡓࡀ㸪ᐇ⏝⅔ࡢࢹ
ࢥ࣑ࢵࢩࣙࢽࣥࢢ᫬௦ࡢ㝖ᰁᢏ⾡㸪ࡍ࡞ࢃ
ࡕᨺᑕ⬟ởᰁゎయ≀ࢆࡑࡢࡲࡲᨺᑕᛶᗫᲠ
≀࡟ࡋ࡞࠸࡛㸪ᚭᗏⓗ࡟ࡑࡢ㔞ࢆῶࡽࡍࡓ
ࡵࡢᚭᗏ㝖ᰁࡢᢏ⾡ࡀ㸪せồࡉࢀࡿࡔࢁ࠺ࠋ 
௒ᚋࡢཎᏊຊⓎ㟁ࣉࣛࣥࢺ࡟࠾ࡅࡿ✀ࠎ
ࡢ㝖ᰁᢏ⾡ࡢᚲせᛶ࡜ࡑࡢከᵝ໬ࡣ┈ࠎ㔜
せ࡟࡞ࡗ࡚ࡃࡿࡶࡢ࡜⪃࠼ࡽࢀ࡚࠸ࡿࠋ 
㸲. ᗫṆᥐ⨨࡟㛵ࢃࡿ㝖ᰁᢏ⾡ 
ᗫṆᥐ⨨࡟㛵ࢃࡿ㝖ᰁᢏ⾡࡟ࡘ࠸࡚ᇶᮏⓗ࡞
᝟ሗࢆࡶ࡜࡟㸪㐺⏝ࡉࢀ࡚࠸ࡿ୺࡞㝖ᰁᢏ⾡࡟
ࡘ࠸࡚ㄪ࡭㸪ලయ౛࡜ࡋ࡚ࠕࡩࡆࢇࠖࡢᗫṆᥐ
⨨Ᏻ඲ᛶᐇドヨ㦂࡜ࢥࣥࢡ࣮ࣜࢺᵓ㐀≀ࡢ㝖ᰁ
ᢏ⾡࡟ࡘ࠸࡚ࡲ࡜ࡵࡓࠋ 
 
4.1 ᗫṆᥐ⨨࡛㐺⏝ࡉࢀࡿ୺࡞㝖ᰁᢏ⾡ 
ཎᏊຊⓎ㟁ᡤࡢࠕᗫṆᥐ⨨ࠖ࡟㝿ࡋ࡚ࡢ㝖ᰁ
ࡣゎయసᴗࡢẁ㝵࡟ἢࡗ࡚⾜ࢃࢀࡿࠋ㐺⏝ࡉࢀ
ࡿ୺࡞㝖ᰁᢏ⾡5)࡟ࡘ࠸࡚㸪⾲4ࡢࡼ࠺࡟ྛẁ㝵࡟
࠾ࡅࡿ㐺⏝ᑐ㇟࡜㝖ᰁ᪉ἲࡀศ㢮ࡉࢀ࡚࠸ࡿࠋ 
ᩥ⊩6)࡟ࡼࡿ࡜ཎᏊ⅔ࡢゎయ࡛ࡣ㸪ᑐ㇟ࡢᶵ
ჾ࣭㓄⟶➼࡟௜╔ࡋ࡚࠸ࡿᨺᑕᛶ≀㉁ࢆゎయࡢ
๓ᚋ࡟࠾࠸࡚㝖ཤࡍࡿసᴗࡀ⾜ࢃࢀࡿࠋゎయ๓
㝖ᰁ࡛ࡣ㸪ゎయసᴗ⌧ሙࡢ✵㛫⥺㔞ࢆୗࡆ㸪ゎ
యసᴗဨࡢ⿕ࡤࡃ⥺㔞ࢆపῶࡍࡿࡇ࡜ࡀ୺ࡓࡿ
┠ⓗ࡛࠶ࡿࠋゎయᚋ㝖ᰁ࡛ࡣ㸪ᨺᑕᛶᗫᲠ≀ࡢ
ởᰁࣞ࣋ࣝࢆపῶࡉࡏࡿࡇ࡜࡟ࡼࡾ㸪ࡑࡢฎ⌮
ฎศࢆᐜ᫆࡟ࡍࡿ࡜ྠ᫬࡟୍㒊ࡢᗫᲠ≀ࡢ෌฼
⏝ࢆྍ⬟࡟ࡋ࡚඲ᨺᑕᛶᗫᲠ≀㔞ࡢపῶࢆᅗࡿ
ࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚࠸ࡿࠋ 
(1)ゎయ๓㝖ᰁ 
ゎయ๓㝖ᰁࡣ㸪㝖ᰁࡍࡿᶵჾ㸪㓄⟶ෆ࡟໬
Ꮫ⁐ᾮࢆᚠ⎔ࡉࡏ㸪ෆ⾲㠃ࡢởᰁᨺᑕ⬟ࢆ⁐
ฟࡉࡏࡿ໬Ꮫ㝖ᰁࡀ୍⯡ⓗ࡛࠶ࡿࠋ⣔⤫඲య
ࢆ㝖ᰁᑐ㇟࡜ࡍࡿࡇ࡜࠿ࡽ㸪ゎయ๓⣔⤫㝖ᰁ
࡜ࡶ࠸ࢃࢀࡿࠋ౪⏝୰㝖ᰁࡢࡼ࠺࡟ᮦᩱࡢ೺
඲ᛶ࡟ᑐࡍࡿཝࡋ࠸ไ⣙ࡀ࡞ࡃ㸪ᑐ㇟≀ࡣ㝖
ᰁᚋゎయ᧔ཤࡉࢀࡿࡢ࡛Ᏻ඲ࡀಖドࡉࢀࡿ⠊
ᅖෆ࡛࠶ࢀࡤ㸪ởᰁᶵჾࡢẕᮦࡲ࡛ࡶ౵㣗ࡍ
ࡿࡼ࠺࡞㝖ᰁἲࡶチᐜࡉࢀࡿࠋ 
⾲ 4  ཎᏊຊⓎ㟁ᡤࡢᗫṆᥐ⨨࡛㐺⏝ࡉࢀࡿ୺࡞㝖ᰁᢏ⾡ 5) 
ᗫṆᥐ⨨䛾ẁ㝵㻌 㐺⏝ᑐ㇟㻌 㝖ᰁ᪉ἲ㻌
ゎయ๓㝖ᰁ䠄⣔⤫㝖ᰁ䠅㻌
䞉సᴗဨ䛾⿕䜀䛟పῶ㻌
㓄⟶➼䛾㝖ᰁ㻌 䞉ෆ⾲㠃䛾໬Ꮫ㝖ᰁ㻌
䞉እ⾲㠃䛾ᶵᲔᘧ䝤䝷䝇䝔䜱䞁䜾㻌
䝥䞊䝹䞉䝍䞁䜽㻌 䞉Ỉ䝆䜵䝑䝖Ὑί䠄䝆䜵䝑䝖ᄇὶ᪉ᘧ䠅㻌
䞉ሬ⭷๤㞳ᆺὙί䠄䝇䝖䝸䝑䝟䞉䝥䝹䝁䞊䝔䜱䞁䜾᪉ᘧ䠅㻌
䞉እ⾲㠃䛾ᶵᲔᘧ䝤䝷䝇䝔䜱䞁䜾㻌
ゎయᚋ㝖ᰁ䠄ᶵჾ㝖ᰁ䠅㻌
䞉సᴗဨ䛾⿕䜀䛟పῶ㻌
䞉㔠ᒓ䛾෌฼⏝㻌
䞉ᗫᲠ≀Ⓨ⏕㔞䛾పῶ㻌
㓄⟶䞉ᶵჾ㻌 䞉໬Ꮫⓗ㟁ゎ◊☻㻌
䞉໬Ꮫᾐₕᯒฟ㻌
䞉㉸㡢ἼὙί㻌
䞉ᶵᲔⓗ䝤䝷䝇䝔䜱䞁䜾㻌
䞉ᒁᡤⓗ䝆䜵䝹Ὑί㻌
ᘓᒇ䞉ᵓ㐀≀䛾⾲㠃㝖ᰁ㻌
䞉↓ไ㝈ゎᨺ㻌
䞉ᨺᑕᛶ䝁䞁䜽䝸䞊䝖ᗫᲠ≀
Ⓨ⏕㔞䛾పῶ㻌
䝁䞁䜽䝸䞊䝖⾲㠃㻌 䞉ᶵᲔⓗ䝤䝷䝇䝔䜱䞁䜾䛻䜘䜛ሬ⿦䛾㝖ཤ㻌
䞉ᶵᲔᘧ䝅䝵䝑䝖䞉䝤䝷䝇䝔䜱䞁䜾䠈䝅䜵䞊䝡䞁䜾䜎䛯䛿䝇䜻䝱
䝤䝸䞁䜾䛻䜘䜛䝁䞁䜽䝸䞊䝖እᒙ䛾㝖ཤ㻌
䞉⇕ⓗ䛺ሬ⿦㝖ཤ䠄䝬䜲䜽䝻䜴䜵䞊䝤↷ᑕ䠈ⅆ⅖䠅㻌
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(2) ゎయᚋ㝖ᰁ 
ゎయࡋࡓᶵჾ࣭㓄⟶➼ࡢ࠺ࡕᨺᑕᛶ≀㉁࡛
ởᰁࡋ࡚࠸ࡿࡶࡢࡣ㸪ࡑࡢᚋࡢฎ⌮ฎศࢆᐜ
᫆࡟ࡍࡿࡇ࡜࠾ࡼࡧᨺᑕᛶᗫᲠ≀㔞ࢆῶ㔞ࡍ
ࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚㝖ᰁࢆ⾜࠺ࠋཎᏊຊ᪋タ
ࡢゎయ࡛ࡣ㸪ከ㔞ࡢゎయᗫᲠ≀㸦110୓kW⣭ࡢ
ၟ⏝Ⓨ㟁⅔࡛⣙50୓㹲㸧ࡀⓎ⏕ࡍࡿࡀ㸪ࡇࡢ࠺
ࡕ⣙㸳㸣ࡀởᰁ㔠ᒓᗫᲠ≀࡛࠶ࡿࠋ 
ゎయᚋ㝖ᰁࢆ᏶஢ࡋࡓゎయᗫᲠ≀ࡣṧᏑࡋ
ࡓᨺᑕ⬟ࡢ㔞࡟ᛂࡌ࡚ฎ⌮ฎศࡉࢀࡿࠋᨺᑕ
⬟ࣞ࣋ࣝࡀᴟࡵ࡚పࡃ࡞ࡗࡓࡶࡢࡣཎᏊຊ᪋
タ࡞࡝ࡢ㝈ࡽࢀࡓሙᡤ࡛ࡢ෌฼⏝ࡀྍ⬟࡜࡞
ࡾ㸪ṧᏑởᰁࡀ࡯࡜ࢇ࡝ㄆࡵࡽࢀ࡞࠸≧ែ
㸦ࢡࣜ࢔ࣛࣥࢫࣞ࣋ࣝ㸧ࡲ࡛㝖ᰁࡉࢀࡓᗫᲠ
≀ࡣࢫࢡࣛࢵࣉฎศࡀྍ⬟࡜⪃࠼ࡽࢀ࡚࠸ࡿࠋ
ࡲࡓ㸪෌฼⏝ࣞ࣋ࣝ࠶ࡿ࠸ࡣࢫࢡࣛࢵࣉ໬ࣞ
࣋ࣝࡲ࡛㝖ᰁ࡛ࡁ࡞ࡃ࡚ࡶ㸪ᗫᲠ≀ࡢᨺᑕ⬟
ࣞ࣋ࣝࢆୗࡆࡿࡇ࡜࡟ࡼࡾࡑࡢᚋࡢᗫᲠ≀ࡢ
⟶⌮ࡸฎ⌮ฎศࡀᐜ᫆࡟࡞ࡿࠋゎయᚋ㝖ᰁ࡛
ࡣ㸪㧗࠸㝖ᰁಀᩘࡀせồࡉࢀ㸪≀⌮ⓗ㝖ᰁ㸪
໬Ꮫⓗ㝖ᰁ࠾ࡼࡧ㟁Ẽ໬Ꮫⓗ㝖ᰁἲࡀ⏝࠸ࡽ
ࢀࡿࠋ 
4.2 ࠕࡩࡆࢇࠖࡢᗫṆᥐ⨨Ᏻ඲ᛶᐇドヨ㦂 
ཎᏊຊ᪋タࡢᗫṆᥐ⨨ࡸ㸪ࡑࢀ࡟క࠸Ⓨ⏕ࡍ
ࡿᗫᲠ≀ࡢᏳ඲࡞ྲྀࡾᢅ࠸࡟ᙺ❧࡚ࡿࡓࡵ࡟㸪
ࠕࡩࡆࢇࠖ㸦ᖹᡂ15ᖺ3᭶29᪥㐠㌿⤊஢㸧ࢆ฼⏝
ࡍࡿᏳ඲ᛶᐇドヨ㦂࡛࠶ࡿࠕヨ㦂◊✲⅔➼ᗫṆ
ᥐ⨨Ᏻ඲ᛶᐇド➼㸦◊✲㛤Ⓨẁ㝵⅔ࡢㄪᰝ㸧ࠖ
ࡀ௨ୗࡢ㡯┠࡛⣔⤫ⓗ࡟ᐇ᪋ࡉࢀࡓ7)ࠋ 
࣭ṧࡗ࡚࠸ࡿᨺᑕ⬟ࡢㄪᰝ㸦ࣉࣛࣥࢺㄪᰝ㸧 
࣭ᨺᑕ⬟ࢆྲྀࡾ㝖ࡃ᪉ἲࡢㄪᰝ㸦㝖ᰁᢏ⾡ㄪ
ᰝ㸧 
࣭Ᏻ඲࡟ゎయࡍࡿࡓࡵࡢㄪᰝ㸦ゎయᕤἲㄪᰝ㸧 
࣭ᗫṆᥐ⨨࡟ᙺ❧ࡘࢩࢫࢸ࣒ࡢ〇స㸦ゎయᗫᲠ
≀⟶⌮ᨭ᥼ࢩࢫࢸ࣒ࡢᵓ⠏㸧 
ࡇࡢ୰࡛㸪㝖ᰁᢏ⾡ㄪᰝࡣᖹᡂ16ᖺ࠿ࡽᖹᡂ20
ᖺ࡟ࢃࡓࡾ㸪᪋タෆࡢ㝖ᰁ≧ἣㄪᰝ㸪㝖ᰁᢏ⾡
ࡢヲ⣽᳨ウ࣭ㄪᰝ㸪ởᰁ㓄⟶࡜ᶵჾ㢮㝖ᰁヨ㦂
࡟ࡘ࠸࡚⾜ࢃࢀࡓࠋࡉࡽ࡟୪⾜ࡋ࡚㸪ゎయࢥࣥ
ࢡ࣮ࣜࢺணഛㄪᰝ㸪ࢥࣥࢡ࣮ࣜࢺࡸ㔠ᒓ㢮ࡢ෌
฼⏝ㄪᰝ࠾ࡼࡧᐇドヨ㦂ࡀ⾜ࢃࢀࡓࠋ 
㝖ᰁᢏ⾡࡟࠾࠸࡚ࡣ㸪≀⌮㝖ᰁ㸦࢙࢘ࢵࢺࣈ
ࣛࢫࢺἲ㸧࡜໬Ꮫ㝖ᰁ㸦᭷ᶵ㓟ἲ㸧ࡀㄪᰝࡉࢀ㸪
୧㝖ᰁἲࡢᐇᶵヨᩱ࡬ࡢ㐺⏝ᛶヨ㦂࠿ࡽ㸪ᐇつ
ᶍࡢ㝖ᰁタഛࡢ᳨ウ࡟౪ࡉࢀࡓࠋࡇࢀࡽࡢㄪᰝ
࡟࠾࠸࡚ྛ⣔⤫࡟ࡘ࠸࡚ởᰁ࣐ࢵࣉ㸪㝖ᰁ࣐ࢵ
ࣉࡀ᳨ウࡉࢀࡓࠋ 
4.3 ࢥࣥࢡ࣮ࣜࢺࡢ㝖ᰁᢏ⾡ 
ཎᏊຊࣉࣛࣥࢺࡢゎయ࡛ࡣ㸪㔠ᒓ࡟ẚ࡭࡚ࡼ
ࡾከ㔞ࡢࢥࣥࢡ࣮ࣜࢺᮦᩱࢆᢅ࠺ᚲせࡀ࠶ࡿࠋ
ࢥࣥࢡ࣮ࣜࢺᵓ㐀≀ࡢởᰁࣞ࣋ࣝࡣ㠀ᖖ࡟పࡃ㸪
኱㒊ศࡣ඲ࡃởᰁࡉࢀ࡚࠸࡞࠸ࠋࡋ࠿ࡋࢃࡎ࠿
࡛ࡶởᰁࡀṧࡿሙྜ࡟ࡣෆ㒊࡟ᾐ㏱ࡍࡿྍ⬟ᛶ
ࡀ࠶ࡿࡀ㸪⾲㠃㒊ศࡢởᰁࢥࣥࢡ࣮ࣜࢺࢆ㝖ཤ
ࡍࢀࡤ㸪ṧࡗࡓᘓᐙࡣ୍⯡ࡢᵓ⠏≀࡜ྠᵝ࡟ゎ
యࡀ࡛ࡁࡿ࡜࡜ࡶ࡟㸪ᨺᑕᛶᗫᲠ≀ࡢ㔞ࢆῶࡽ
ࡍࡇ࡜ࡀ࡛ࡁࡿࠋࢥࣥࢡ࣮ࣜࢺࡢ⾲㠃㝖ཤฎ⌮
ࡣ㸪㔠ᒓ࡜ࡣ␗࡞ࡾᶵᲔⓗ࡟๐ࡿࡇ࡜ࡀ୺࡜࡞
ࡿࠋ 
ࢥࣥࢡ࣮ࣜࢺࡢ㝖ᰁᢏ⾡࡟ࡘ࠸࡚ࡣ㸪බ㛤㈨
ᩱ࡛௨ୗࡢࡼ࠺࡟ศ࠿ࡾࡸࡍࡃࡲ࡜ࡵࡽࢀ࡚࠸
ࡿ 8)ࠋởᰁࢥࣥࢡ࣮ࣜࢺࡢ㝖ཤ࡟ࡣ㸪ᚑ᮶㸪ᅵ
ᮌ࣭ᘓタࡢ⌧ሙ࡛౑⏝ࡉࢀ࡚࠸ࡿᶵჾࡀ౑⏝࡛
ࡁࡿࠋ✀ࠎࡢᶵჾࡸᕤලࢆ⤌ࡳྜࢃࡏ࡚඲యⓗ
࡞㝖ᰁࢆ⾜࠺ᚲせࡀ࠶ࡿࠋởᰁࢥࣥࢡ࣮ࣜࢺࡢ
⾲㠃ࡢ㝖ཤ࡟ࡣ㸪ởᰁ⢊ࡌࢇࡢᅇ཰ᥐ⨨ࢆ᪋ࡍ
ࡇ࡜࡟ࡼࡾ㸪ᚑ᮶㸪ᅵᮌ࣭ᘓタࡢ⌧ሙ࡛౑⏝ࡉ
ࢀ࡚࠸ࡿࡣࡘࡾ⏝ࡢᶵჾࢆ⏝࠸ࡿࡇ࡜ࡀ࡛ࡁࡿࠋ
ởᰁࡀࡉࡽ࡟῝ࡃᾐ㏱ࡋ࡚࠸ࡿ㒊ศ࡟ࡣ㸪ࡇࢀ
ࡽࡢᶵჾࢆ⧞ࡾ㏉ࡋ౑⏝ࡍࡿ࠿㸪ࣈ࣮ࣞ࢝➼ࢆ
౑⏝ࡍࡿࡇ࡜࡟࡞ࡿࠋࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡣ኱㒊
ศࡀሬ⿦ࢥ࣮ࢸࣥࢢࡉࢀ࡚࠸ࡿࡓࡵ㸪ᣔࡁྲྀࡾ
㝖ᰁࡀྍ⬟࡞㒊ศࡶྵࡵ㸪ởᰁࡢከࡃࡣ⾲㠃ᒙ
࡟␃ࡲࡗ࡚࠸ࡿࠋࡲࡓᾐ㏱ࡋࡓሙྜࡶ㏻ᖖࡣ 1cm
⛬ᗘࡢ⾲ᒙ㒊࡟␃ࡲࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࢥࣥࢡ࣮ࣜࢺࡢởᰁ῝ࡉࡢ౛࡜ࡋ࡚㸪JPDR ࡟
࠾ࡅࡿᾐ㏱ởᰁ ᐃ⤖ᯝࡢᵝᏊࢆᅗ 1࡟♧ࡍ 9)ࠋ
ࡇࡢࡼ࠺࡟᫂ࡽ࠿࡟ởᰁ῝ࡉࡀ㝈ᐃࡉࢀ࡚࠸ࡿ
ࡢࡀศ࠿ࡿࠋࡋࡓࡀࡗ࡚ࡇࢀࡽࡢởᰁࢆ㝖ࡃ࡟
ࡣ㸪⾲㠃ởᰁ㒊࡟ࡘ࠸࡚ࡣ⾲ᒙ㒊ࢆᩘ mm ⛬ᗘ㸪
ᾐ㏱ởᰁ㒊࡟ࡘ࠸࡚ࡣ 2cm ⛬ᗘࡢ῝ࡉࢆࡣࡃ㞳
㝖ཤࡍࢀࡤࡼ࠸ࠋJPDR ࡛ࡣ㸪ᘓᒇゎయ࡟ඛ❧ࡕ㸪
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ởᰁㄪᰝࡉࢀ㸪⾲㠃ởᰁ࡟ࡣ㞟ሻᶵࢆ⿦ഛࡋࡓ
ࢩࣙࢵࢺࣈࣛࢫࢺ㸪ࢧࣥࢻࣈࣛࢫࢺ㸪ࢫ࢟ࣕࣈ
ࣛ㸪ࣉ࣮ࣞࢼ࣮➼ࢆ⏝࠸㝖ᰁసᴗࡀ⾜ࢃࢀࡓࠋ
ࡲࡓᾐ㏱ởᰁ࢚ࣜ࢔ࡢ㝖ᰁసᴗ࡟ࡣ㸪ࢥࣥࢡࣜ
࣮ࢺࣈ࣮࣮ࣞ࢝➼࡟ᡭඖ㞟ሻᶵࢆ௜ຍࡋ࡚⏝࠸
ࡽࢀࡓ 9)ࠋ 
ゎయᚋᶵჾ㝖ᰁࡣḢ⡿ㅖᅜ࡛᪤࡟⾜ࢃࢀ࡚ࡁ
࡚࠾ࡾ㸪⡿ᅜ࡛ࡣ࢚ࢿࣝࢠ࣮┬㸦DOE㸧ࡢཎᏊ
ຊ㛵㐃᪋タࡢࢡ࣮ࣜࣥ࢔ࢵࣉάື࡟ࡼࡾ⾜ࢃࢀ
࡚࠸ࡿࠋᐇドヨ㦂ࡣ㸪ࣇࣟࣜࢲᅜ㝿኱Ꮫ⎔ቃᢏ
⾡ࢭࣥࢱ࣮㸦HCET㸧ࡸ㐃㑥࢚ࢿࣝࢠ࣮ᢏ⾡ࢭࣥ
ࢱ࣮㸦FETC㸧࡞࡝࡛ᐇ᪋ࡉࢀ࡚࠸ࡿࠋ 
 㝖ᰁࡋࡓࢥࣥࢡ࣮ࣜࢺᵓ㐀≀ࡢࢥࣥࢡ࣮ࣜࢺ
࢞ࣛࢆ෌฼⏝ࡍࡿᐇドヨ㦂ࡶ⾜ࢃࢀࡓ 10)ࠋࠕࡩ
ࡆࢇࠖίỈሙࡢࢥࣥࢡ࣮ࣜࢺ㸴㸮ࢺࣥࡢゎయ≀
ࢆ◚○ࡋ࡚㸪ࢥࣥࢡ࣮ࣜࢺࢆసࡗࡓ࡜ࡁࡢ⢒㦵
ᮦ㸦4cm㹼0.5cm ࡢ኱ࡁࡉ㸧㸪⣽㦵ᮦ㸦0.5cm ௨
ୗ㸧㦵ᮦࢆ⏝࠸ࡓࢥࣥࢡ࣮ࣜࢺࡢ≉ᛶヨ㦂ࢆ⾜
ࡗࡓ⤖ᯝ㸪᪂ရࡢ⢒㦵ᮦ㸦ᬑ㏻ࡢ⢒㦵ᮦ㸧࡜ྠ
ᵝࡢရ㉁ࡢ෌⏕⢒㦵ᮦ㸦㧗ရ㉁㸧ࡸࡑࢀࡼࡾရ
㉁ࡢຎࡿ෌⏕⢒㦵ᮦ㸦୰ရ㉁㸪పရ㉁㸧࡜ࡋ࡚
෌฼⏝࡛ࡁࡿ┠ฎࡀᚓࡽࢀ࡚࠸ࡿࠋࡇࢀࡽࡢඹ
ྠ◊✲࡟ࡣ㸪ඵᡞᕤ኱㸪⚟஭኱㸪᪥ᮏཎᏊຊⓎ
㟁㸪ᩔ㈡ࢭ࣓ࣥࢺࡀཧຍࡋ࡚࠸ࡿ 11)ࠋ 
㸳. ᭱ ㏆ࡢ㝖ᰁᢏ⾡㛤Ⓨ 
5.1 ࣮ࣞࢨ㝖ᰁᢏ⾡㛤Ⓨ 
࣮ࣞࢨ↷ᑕࡣ㸪⾲㠃ฎ⌮ᢏ⾡࡜ࡋ࡚⾲㠃◳໬㸪
⾲㠃࢔ࢽ࣮ࣝ㸪⁐⼥ฎ⌮㸪ྜ㔠ᙧᡂ㸪⿕そฎ⌮
࡞࡝ከࡃࡢศ㔝࡟⏝࠸ࡽࢀ࡚ࡁࡓࠋᅛయ⾲㠃ࡢ
Ὑί࡟㛵㐃ࡋ࡚ࡣ㸪Ὑίࡉࢀࡓ㠃ࢆࡉࡽ࡟ཎᏊ
ⓗΎίࡲ࡛ฎ⌮ࡍࡿࡇ࡜ࢆ㸪Ὑί࡜༊ูࡋ࡚Ύ
ί໬࡜⾲⌧ࡋ࡚࠸ࡿ 12)ࠋ༙ᑟయࢹࣂ࢖ࢫศ㔝࡛
ࡣ㸪ᅛయ⾲㠃ࡢ㧗 ຍ⇕࡟ࡼࡿ୙⣧≀㝖ཤࡢຠ
ᯝࢆ฼⏝ࡋ࡚ࣃࣝࢫ࣮ࣞࢨࡀΎί໬࡟⏝࠸ࡽࢀ
࡚ࡁࡓࠋ 
୍᪉㸪࣮ࣞࢨ↷ᑕ࡜ࡋ࡚⾲㠃≀㉁ࢆᛴ㏿࡟ຍ
⇕ࡋ࡚⁐⼥ࡲࡓࡣ⵨Ⓨࡉࡏ㸦࣮ࣞࢨ࢔ࣈ࣮ࣞࢩ
ࣙࣥ㸧Ὑίࡍࡿᢏ⾡ࡀ࠶ࡿࠋ 
࣮ࣞࢨ↷ᑕ࡟ࡼࡿ㝖ᰁ㸦࣮ࣞࢨ㝖ᰁ㸧࡟ࡣ㸪
፹యࢆ౑⏝ࡋ࡞࠸஝ᘧࣉࣟࢭࢫ࡛࠶ࡿࡓࡵ஧ḟ
ᗫᲠ≀ࡀᑡ࡞࠸㸪࣮ࣞࢨගࡣ࣑࣮ࣛࡸࣇ࢓࢖ࣂ
➼࡟ࡼࡾఏ㏦ࡀྍ⬟࡞ࡓࡵ 㐲㝸᧯స࡟㐺ࡋ࡚࠸
ࡿ㸪࡞࡝ࡢ≉ᚩࡀ࠶ࡿࠋࡇࡢࡼ࠺࡞≉ᚩࢆά࠿
ࡋ㸪᰾⇞ᩱࢧ࢖ࢡࣝ᪋タ➼ࡢࢹࢥ࣑ࢵࢩࣙࢽࣥ
ࢢ࡟㐺⏝ࡍࡿ㝖ᰁᢏ⾡࡜ࡋ࡚࣮ࣞࢨ㝖ᰁᢏ⾡ࡢ
㛤Ⓨࡀ௨ୗࡢࡼ࠺࡟⾜ࢃࢀ࡚࠸ࡿ 13)ࠋ 
ࡑࡇ࡛ࡣ⾲ 5ࡢࡼ࠺࡟㸪࣮ࣞࢨ↷ᑕ࡟ࡼࡿ㝖ཤ
῝ࡉࡀ㸯㸮ȣm௨ୖ࡛⁐⼥ሁ✚≀ࡢⓎ⏕㧗ࡉࡀ㝖
ཤ῝ࡉ࡜ẚ࡭࡚༑ศᑠࡉ࠸ࡇ࡜ࢆ☜ㄆࡋ࡚㸪
✀ࠎࡢ࣮ࣞࢨ᮲௳ࡢ୰࠿ࡽࣀ࣮࣐ࣝࣃࣝࢫ YAG
࣮ࣞࢨࢆ㑅ᐃࡋ࡚࠸ࡿࠋ 
ࣀ࣮࣐ࣝࣃࣝࢫ YAG ࣮ࣞࢨࢆ⏝࠸㸪࣮ࣞࢨⓎ
᣺ჾࡢ✀㢮࡜ືస࣮ࣔࢻ㸪࢔ࢩࢫࢺ࢞ࢫ✀㢮ཬ
ࡧὶ㔞㸪㝖ᰁ῝ࡉ㸪↷ᑕ࢚ࢿࣝࢠ࣮ᐦᗘ࡜㝖ᰁ
ຠᯝ࡜ࡢ┦㛵ࢆẚ㍑ホ౯ࡋ㸪᭱㐺໬ࡋࡓ⤖ᯝ㸪
ᖹ㠃≧ࡢᑐ㇟≀࡟ᑐࡋ࡚ࡣᆒ୍࡟ࣂࢵࢡࢢࣛ࢘
ࣥࢻࣞ࣋ࣝࡲ࡛㝖ᰁ࡛ࡁࡿぢ㏻ࡋࢆᚓ࡚࠸ࡿࠋ 
ᅗ 1  ඲Țᨺᑕ⬟ ᐃ⤖ᯝ࡜ヲ⣽ ᐃ࡟࠾
ࡅࡿởᰁ῝ࡉࡢẚ㍑㸦JPDR㸧9) 
̶ 52 ̶
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ࢫࢸࣥࣞࢫ㗰⾲㠃࡟ࣃࣝࢫ↷ᑕࡋ㸪↷ᑕ๓ᚋ
ࡢ㔜㔞ᕪ࠿ࡽ⟬ฟࡉࢀࡓ㝖ཤ῝ࡉ࡜↷ᑕ࢚ࢿࣝ
ࢠ࣮ࡢ㛵ಀࢆᅗ 2 ࡟♧ࡍࠋ↷ᑕ࢚ࢿࣝࢠ࣮ࡀ⣙
0.6kJ/cm2࠿ࡽ㔠ᒓ⾲㠃ࡢ㝖ཤࡀጞࡲࡾ㸪࣮ࣞࢨฟ
ຊࡢቑ኱࡟࡜ࡶ࡞࠸㝖ཤ῝ࡉࡀቑຍࡋ࡚࠸ࡿࠋ
ᐇᗫᲠ≀㝖ᰁヨ㦂࡜ࡋ࡚㸪ᨺᑕᛶᗫᾮࡢ㍺㏦㓄
⟶ᮦᩱࢆ⏝࠸࡚ࣂࢵࢡࢢࣛ࢘ࣥࢻࣞ࣋ࣝࡲ࡛㝖
ᰁࡍࡿ᮲௳ࡀㄪ࡭ࡽࢀࡓ 13)ࠋ 
5.2 ࢔࣮ࢡࣉࣛࢬ࣐㝖ᰁᢏ⾡㛤Ⓨ 
࢔࣮ࢡࣉࣛࢬ࣐ࡣ⾲㠃ฎ⌮ᢏ⾡࡜ࡋ࡚㸪⵨╔㸪
⿕そ㸪࢖࢜ࣥὀධ㸪ຍᕤ࡞࡝ከࡃࡢศ㔝࡛฼⏝
ࡉࢀ࡚࠸ࡿࠋ࢔࣮ࢡࣉࣛࢬ࣐ࢆῶᅽୗ࡛ᙧᡂࡍ
ࡿ࡜㔠ᒓ⾲㠃ࡢ㓟໬⭷ࡔࡅࢆ㑅ᢥⓗ࡟㝖ཤ࡛ࡁ
ࡿ࡜࠸࠺≉ᚩࢆ฼⏝ࡋ࡚㸪㟁ຊ୰ኸ◊✲ᡤ࡟࠾
࠸࡚࢔࣮ࢡࣉࣛࢬ࣐ᢏ⾡ࡢᨺᑕᛶᗫᲠ≀ฎ⌮࡬
ࡢ㐺⏝ᛶࡢホ౯㸪࢔ࢫ࣋ࢫࢺᗫᲠ≀ࡢ↓ᐖ໬࣭
෌㈨※໬㸪ᨺᑕᛶ㔠ᒓᗫᲠ≀ࡢ㓟໬⭷࡟Ꮡᅾࡍ
ࡿᨺᑕᛶ᰾✀ࡢ㝖ཤ㸦㝖ᰁ㸧ᢏ⾡ࡢ㛤Ⓨ㸪࡟㛵
ࡍࡿ◊✲ࡀ⾜ࢃࢀ࡚࠸ࡿ 14)ࠋ 
 
㸴. Ὑίᢏ⾡㛤Ⓨࡢྍ⬟ᛶ 
ࡉࡲࡊࡲ࡞ᇶ┙ᢏ⾡ࢆ࡜ࡾ࠸ࢀ࡚ཎᏊຊ࡟ᛂ
⏝࡛ࡁࡿὙίᢏ⾡ࡢ㛤Ⓨ࡟ྥࡅ࡚㸪ணഛⓗ࡞᳨
ウࢆ⾜ࡗࡓࠋཎᏊຊⓎ㟁ᡤࡸ᰾⇞ᩱࢧ࢖ࢡࣝ᪋
タࡢ≉Ⰽࡣ㸪⭾኱࡞ᩘࡢ㒊ရ㸪ᮦᩱ㸪౑⏝᮲௳
࠿ࡽ࡞ࡿᕧ኱ࣉࣛࣥࢺ࡛࠶ࡿࠋࡑࡢಖᏲ㸪Ⅼ᳨
ࡣ᪋タࡢᏳ඲ᛶ࡟࡜ࡾ㔜せ࡛࠶ࡾ㸪⤒῭ⓗ࡞ഃ
㠃ࡶ኱࡛࠶ࡿࠋඵᡞᕤᴗ኱Ꮫ࡟࠾࠸࡚◊✲୰ࡢ
ᢏ⾡ࢩ࣮ࢬࢆ⏝࠸࡚㸪ཎᏊຊࣉࣛࣥࢺ࡟࠾ࡅࡿ
ಖᏲⅬ᳨࠾ࡼࡧ㝖ᰁࡢࣉࣟࢭࢫ࡟࠾ࡅࡿὙίࡀ
㛵ࢃࡿᢏ⾡ࡢ㛤Ⓨ࡟ࡘ࠸࡚㸪ᅗ 3ࡢࡼ࠺࡞ㄢ㢟ࡀ
⪃࠼ࡽࢀࡿࠋ 
ලయⓗ࡟ࡣ㸪Ὑίᢏ⾡࡜ࡋ࡚࣮ࣞࢨ࡟ࡼࡿ㓟
໬⭷㝖ཤ᮲௳࡜㉸⮫⏺ὶయ࡟ࡼࡿ⾲㠃Ύίᗘྥ
ୖࡢ᳨ウ㸪ᚤ⢏໬ᢏ⾡࡟ࡼࡿ㧗ᅽὙίࡢຠ⋡໬
࡜࣑ࢫࢺ࡟ࡼࡿᚤ⢊ᮎࢺࣛࢵࣉຠᯝࡢ᳨ウ㸪ࡲ
ࡓὙίࡢຠᯝࡢホ౯ࢆᗫᾮഃ࡜ᮦᩱഃࡢ୧᪉࡟
ࡘ࠸࡚⾜࠺ࡇ࡜࡟ࡼࡾ㸪ᗫᾮ࡜⏕ᡂ≀ศᯒ࡟ࡼ
ࡿࣉࣛࣥࢺᶵჾ≧ែ᥎ ࡸಖᏲデ᩿ࡢྍ⬟ᛶࡢ
᳨ウ࡞࡝࡛࠶ࡿࠋ 
㸵. ࠾ࢃࡾ࡟ 
 Ὑίᢏ⾡ࡣከࡃࡢ⏘ᴗ࡟㛵ࢃࡿᇶ♏ᢏ⾡࡜ࡋ
࡚㛤Ⓨ࣭ᕤኵࡉࢀⓎᒎࡋ࡚ࡁࡓࠋཎᏊຊࣉࣛࣥ
ࢺ࡟࠾࠸࡚ࡣ㸪ᶵჾ࣭㒊ရ࣭ᮦᩱࡢ୍⯡ⓗ࡞Ὑ
ί࡟ຍ࠼࡚㸪ᨺᑕᛶ⏕ᡂ≀ࡢ㝖ཤ࠶ࡿ࠸ࡣᨺᑕ
ᛶᗫᲠ≀ࡢ㐺ṇ࡞⟶⌮࡟㛵㐃ࡋ࡚≉࡟㔜せ࡞ᢏ
⾡࡛࠶ࡿࠋࣉࣛࣥࢺࡢ㐠㌿࣭ಖᏲ࡟㛵ࢃࡿࡔࡅ
࡛࡞ࡃ㸪ࡑࡢᗫṆᥐ⨨࡟㛵㐃ࡍࡿ㝖ᰁᢏ⾡࡜ࡋ
⾲ 5 ࣮ࣞࢨ㑅ᐃヨ㦂⤖ᯝ 13) 
ᅗ 2  ↷ᑕ࢚ࢿࣝࢠ࣮࡜㝖ᰁ῝ࡉ 13) 
̶ 53 ̶
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࡚㔜どࡉࢀ࡚࠸ࡿࠋ㐠㌿ಖᏲ࡟࠾࠸࡚ࡣ㸪సᴗ
᫬ࡢ⿕ࡤࡃࡢపῶ࡟኱ࡁࡃ㛵ࢃࡾ㸪ࡲࡓᗫṆᥐ
⨨࡟࠾࠸࡚ࡣᨺᑕᛶᗫᲠ≀ࡢ㐺ṇ࡞௙ศࡅ࡜ప
ῶ࡟㈉⊩ࡍࡿ࠿ࡽ࡛࠶ࡿࠋ 
 ᮏㄪᰝࡣ୺࡜ࡋ࡚㸪ᮾ໭ᨺᑕ⥺⛉Ꮫࢭࣥࢱ࣮
ጤク◊✲㸦ᖹᡂ㸰㸮㸪㸰㸯ᖺᗘ㸧ࡢᨭ᥼࡟ࡼࡾ
⾜ࢃࢀࡓࡶࡢ࡛࠶ࡿࠋࡲࡓὙίᢏ⾡㛤Ⓨࡢྍ⬟
ᛶࢆ᳨ウࡍࡿ࠺࠼࡛㸪ඵᡞᕤᴗ኱ᏛᕤᏛ㒊ࡢ࣓
ࣥࣂ࣮࠿ࡽࡢ᝟ሗࡀ᭷┈࡛࠶ࡗࡓࠋ㛵ಀ⪅࡟ㅰ
ពࢆ⾲ࡍࡿࠋ 
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